Club Space Place Activity Guide

Clues from Ancient Light

Some people are good at telling other people’s ages.
They can look at you and know you are 9 years old or 22
or 49 or 99. How? They read the clues: your size, shape,
proportion, gray hair (or no hair), wrinkles, how you talk,
and how you act.

Astronomers know how to tell the ages of the stars—

or least the ages of the stars’ light. What clues do they use?

Light changes as it travels through space and time. It’s
as if, like aging humans, the light gets “tired.” Light that
has been traveling a long, long time (say, billions of years)

starts looking pretty tired! Astronomers say that the light is

red-shifted, because red light has the least energy of all the
colors of the light we can see with our eyes.

No matter how “old and tired” light is, it always
travels at the same speed in space: 300,000 kilometers
(or 186,000 miles) per second (in round numbers). That
means it takes some amount of time—a little or a lot—for
light to get anywhere. The distance light can travel in one
Earth year is called a light year. A light year is very long
distance: around 9 trillion kilometers (6 trillion miles).
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Light travels in waves, just as energy traveling through
the ocean pushes the water into waves. But as light waves
travel through space, they gradually get stretched out.
That is because, along with the universe, space itself is

expanding and stretching the distances between things.

GALEX Looks Back in Time

GALEX (short for Galaxy Evolution Explorer) is a
space telescope that was launched into orbit around Earth
in 2003. From space, GALEX gets a great view of the
ultraviolet light from stars, without Earth’s atmosphere
getting in the way.

GALEX is now looking at most of the galaxies in the
Universe. A galaxy is a grouping of stars. All but a few
stars in the universe live in galaxies. Our Sun is just one of
at least 200 billion stars in our own Milky Way Galaxy.

GALEX sees starlight that has been traveling for
just a few years from stars that are “only” a few trillion
kilometers away. But it also sees really “tired” starlight
that has been traveling over 10 billion years! That is more
than two-thirds of the age of the whole Universe! So
GALEX is seeing galaxies as they were 10 billion years

ago, as well as how the
nearby galaxies looked
just a few hundred
thousand years ago. Just
as you look younger

in a picture of you

from several years ago,
GALEX sees pictures

of galaxies when they
were much younger than
now. So astronomers can
look at the young galaxy
pictures from far away
(and long ago), compare
them with pictures of older galaxies nearby (very recent)
and see how galaxies and their stars are born, age, and die
over time. They can learn how galaxies evolve.

How Old Do I Look?

Can you tell how old something is just by looking
at it? The squares on the next page contain pictures of
old things, new things, and every age in between things.
Cut out the squares. For each row (A — F) of six pictures
from a single category, like nature or animals, arrange the
objects by age, oldest on the left, youngest on the right.
Some things may be a little hard to compare, but make a
good guess anyway. At least be able to explain why your
arrangement by age could be right! Compare your best
guesses to ours on Page 3.

Learn More

Books:

Universe by Robin Kerrod, DK EYEWITNESS BOOKS,
Ist ed. (March 2003), ISBN: 0789492385 (ages 9-12).

Galaxies by Seymour Simon, HarperTrophy, Reprint ed.,
1991, ISBN: 0688109926 (ages 9-12)

Our Galaxy and the Universe by Ken Gruan et al., Ken
Press, 2002, ISBN: 1928771084 (ages 9-12).

Websites:
GALEX Website, http://www.galex.caltech.edu. See
“Image Gallery.”

The Space Place, http://spaceplace.nasa.gov. Under
“Projects,” see “Galactic Mobile” and “Galaxy
Montage” activities.

This article was provided by the Jet Propulsion Laboratory,
California Institute of Technology, under a contract with the
National Aeronautics and Space Administration.



Club Space Place Activity Guide
CUT OUT SQUARES. IN EACH ROW, ARRANGE OLDEST TO NEWEST (LEFT TO RIGHT).
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Cave paintings date
from over 15,000
years ago.
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Isaac Newton
designed the first
reflecting telescope
in 1672.
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This box camera
was probably made
in the 1950s.
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This “look through
the lens” camera is
most likely newer
than the box
camera.

Digital cameras

like this are the

latest advance in
photography. First
sold in the 1990s.

GALEX space
telescope, launched
in 2003, has very
advanced imaging
instruments.






